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H. RELATED APPEALS AND INTERFERENCES: 

There are no appeals or interferences related to the present appeal. 

HI. STATUS OF CLAIMS: 

Claims 1-21 are pending. Claims 1-4, 6, 8, 9, 11-15, and 21 stand rejected 

under 35 U.S.C. § 102(b) as being anticipated by Kawamura (U.S. Patent No. 5,328,558). 

Claims 1-15 and 21 stand rejected under 35 U.S.C. § 102(b) as being anticipated by Moslehi 

(U.S. Patent No. 5,403,434). Claims 16-20 stand rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Kawamura or Moslehi in view of Stevens et al. (U.S. Patent No. 5,302,803). 

Claims 1-21 are the subject of this appeal. 

IV. STATUS OF AMENDMENTS: 

Claims 1-21 were rejected under 35 U.S.C. § 103(a) upon the grounds set forth 

in the Final Office Action mailed on March 10, 2000. 

Applicants filed an Amendment under 37 C.F.R. § 1.1 16 on May 4, 2000. 

An Advisory Action dated June 2, 2000 indicated that the Amendment filed on 
May 4, 2000 would be entered upon the filing of an appeal. The Examiner maintained the 
rejection of all pending claims on the ground that the mixing point of the plasma and 
nonplasma gases in each of Kawamura and Moslehi is anterior to the A|afer processing 
chamber of each reference. | o 

In accordance with 37 C.F.R. § 1.192(c)(9), a copy of the claims ii^lv^h the 
appeal are contained in the Appendix attached hereto. 



V. SUMMARY OF THE INVENTION: t » if H 

Embodiments of the present invention provide a method andSfr apparatus for 

cleaning a chamber in a substrate processing system that is less destttiictive to the chamber 

walls and the components contained therein, while increasing the number of wafers that may 

be processed between wet cleans. This is accomplished by mixing a nonplasma diluent gas 

with a flow of reactive radicals produced by a plasma remotely disposed with respect to the 

chamber, at a point anterior to the chamber. For example, the mixing may occur at a location 

between a plasma applicator and the chamber. This produces a gas-radical mixture which 

allows increasing the flow rate of a gas through the chamber, while decreasing the rate at 
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which materials located within the chamber are etched by the reacHveradicals dispersed within 
the gas-radical mixture. 

According to an embodiment of the present invention, a method of removing 
residue from a chamber includes forming a plasma remotely with respect to the chamber; 
forming, from the plasma, a flow of reactive radicals traversing toward a substrate processing 
chamber; and forming a nonplasma diluent gas flow. The flow of reactive radicals is 
intermixed with the nonplasma diluent gas flow, anterior to the substrate processing chamber, 
to form a gas-radical mixture. Thereafter, the gas-radical mixture is flowed into the substrate 
processing chamber, with the chamber maintained at processing conditions suitable for 
reactions with the reactive radicals to occur. 

In accordance with another embodiment of the invention, an apparatus includes 
a processing chamber and a plasma source having a conductive plasma applicator defining an 
internal volume. The apparatus further includes a fluid manifold having multiple inlets and an 
outlet which is coupled to an intake port of the chamber. One of the inlets is in fluid 
communication with the plasma applicator, with the remaining inlets being in fluid 
communication with a supply of nonplasma diluent gas. In this fashion, the diluent gas flow 
and the flow of reactive radicals mix when traveling between the inlets and the outlet to form a 
gas-radical mixture egressing from the outlet and traversing through the intake port. 

VI. ISSUES: 

The following issues are presented: | 

I- o 

Whether claims 1-4, 6, 8, 9, 11-15, and 21 are properly rejected^jjiider 35 U.S.C. 



CO JTJ 

§ 102(b) as being anticipated by Kawamura. | o *3 rn " " 

Whether claims 1-15 and 21 are properly rejected under 1 35 U. as 

being anticipated by Moslehi. £ § F*i 

fl o <=» . 

Whether claims 16-20 are properly rejected under 35 1J.S.C. 003(a) as oeing 
unpatentable over Kawamura or Moslehi in view of Stevens et al. ■ 

VII. GROUPING OF THE CLAIMS: 

In the present case, the rejected claims do not all stand or fall together. 

Applicants submit that each claim presents distinct issues concerning patentability. In the 
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interest of administrative economy and efficiency, however, Applicants agree to narrow the 
issues for the purposes of this appeal only by grouping the claims as follows: 
Group 1 : Claims 1-3 and 6, which relate generally to a method of removing residue from 
a substrate processing chamber, wherein the method mixes a flow of reactive 
radicals and a nonplasma diluent gas flow anterior to the chamber to form a gas- 
radical mixture, and flows the gas-radical mixture into the chamber; 
Group 2: Claim 4, which is directed generally to the same subject matter as claim 1, but 
which includes the additional limitation that the nonplasma diluent gas flow 
comprises an inert gas; 

Group 3: Claim 5, which is directed generally to the same subject matter as claim 1, but 
which includes the additional limitation that the nonplasma diluent gas flow 
comprises a reduction gas; 

Group 4: Claim 7, which is directed generally to the same subject matter as claim 1, but 
which includes the additional limitation that the rate of the nonplasma diluent 
gas flow and the rate of the flow of reactive radicals have a ratio of at least 2:1; 

Group 5: Claims 8, 12, and 13, which relate generally to a substrate processing apparatus 
having a process chamber, wherein the apparatus includes means for mixing a 
flow of reactive radicals and a nonplasma diluent gas flow downstream of the 
means for forming a plasma and anterior to the chamber to form a gas-radical 
mixture; 

Group 6: Claims 9, 14, and 15, which are directed generally to the same subject matter as 
claim 8, but which include the additional limitation that the nonplasma diluent 
gas comprises a nonplasma inert gas; 

Group 7: Claim 10, which is directed generally to the same subject matter as claim 8, but 
which includes the additional limitation that the rate of the nonplasma diluent 
gas flow and the rate of the flow of reactive radicals have a ratio of at least 2:1; 

Group 8: Claim 11, which is directed generally to the same subject matter as claim 8, but 
which includes the additional limitation that the nonplasma diluent gas 
comprises a reduction gas; 
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Group 9: Claims 16-20, which relate generally to a substrate processing apparatus, 

wherein the apparatus includes a plasma applicator defining an internal volume 
which has an input aperture and an output aperture equipped with microwave 
arrestors, and wherein a pump system directs a nonplasma diluent gas flow and 
a flow of reactive radicals for mixing when traveling between the inlets and the 
outlet of a mixing manifold to form a gas-radical mixture egressing from the 
outlet of the mixing manifold and traversing through an intake port of a process 
chamber; and 

Group 10: Claim 21, which relates generally to a method of removing residue from a 
substrate processing chamber, wherein the method mixes a flow of reactive 
radicals and a nonplasma gas flow anterior to the chamber to form a gas-radical 
mixture, and flows the gas-radical mixture into the chamber. 




VIII. DISCUSSION OF THE REFERENCES RELIED UPON BY THE EXAMINER: 

Nss -Jtfrej ecting the claims under 35 U.S.C. §§ 102(b) and 103(a), the Examiner 

relied upon the following references: 

1. Kawamura (United States Patent No. 5,328.558) 
Kawamura discloses a method for etching an Si02 film by flowing plasma- 
activated species of an NF3/H2 mixture as a feed gas for an etchant for etching Si02 on a 
silicon wafer. "The NF3/H2 mixed ratio of the mixture is so set as not to effect the etching of 
the Si02 film under a chemical action. Then the absorbed activated species are irradiated with 
Ar low energy ions so that the activated species are excited and etch the Si02 film." Abstract 
(emphasis added). The NF3/H2 is activated by plasma to produce activated F*, H*, and N* 
species which are flowed into the chamber. The flow is stopped by closing valves 36 and 38, 
and then the valve 50 for the Ar gas is opened to feed the Ar gas into the chamber. "The Ar 
gas is made into plasma by the high-frequency power source 56 and magnet coil 58" to excite 
the activated F*, H*, and N* species absorbed in the Si02 film (col. 6, lines 12-36). There is no 
mixing of a flow of reactive radicals and a nonplasma gas flow anterior of the chamber. 

In Kawamura, the pi pe 32 is used to introduce "activated species, under a 
plasma excitation condition, into the chamber 10" (col. 3, lines 51-53), and the pipe 34 is used 
to introduce "Ar in a plasma phase or Ar ions in a plasma into the chamber 10" (col. 3, lines 
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59-60). ^There is no means for mixing a flow of reactive radicals and a nonplasma diluent gas 
flow anterior of the chamber to form a gas-radical mixture7j 

2. Moslehi (United States Patent No. 5.403.4341 
Moslehi discloses a digermane-assisted dry cleaning process. For thermal 
activation, "[t]he halogen-containing gas additive, such as HC1 or HBr, is introduced into the 
basic cleaning mixture of Ge2H6 + H2 through nonplasma gas manifold 22 (without any direct 
plasma discharge activation)" (col. 10, lines 53-56). For a plasma process, the "plasma 
activation can be achieved by in j ectin g a remote p lasma st ream using the gase s injecte d 
through plasm a gas m anifold 24" (coLJLl,J ines 29-31 ). Moslehi injects "a remote plasma 
stream of H2, Ar/He (or other inert gas such as He or Xe), or an E^+Ar/He mixture" (col. 1 1, 
lines 37-39). "[W]hile some or all of the digermane gas and the HCl/HBr and HF additives can 
also be introduced in the plasma stream, these components of the cleaning process stream are 
introduced as downstream non-plasma gases" (col. 11, lines 40-44). Moslehi directs the 
"nonplasma cleaning process gas stream into the afterglow of the plasma discharge inside the 
process chamber" (col. 12, lines 1-3). The inert gas plasma streams "interact with the non- 
plasma injected gas molecules, exciting them and causing process activation" (col. 11, lines 
62-65). 

Moslehi does not teach mixing a nonplasma gas flow with a flow of reactive 
radicals to form a gas-radical mixture anterior to the chamber. Instead, Moslehi discloses 
either introducing digermane gas and additives with inert gases in a remote plasma stream 
through the plasma gas tube 24 into the chamber, or using an inert gas plasma through the 
plasma gas tube 24 to excite downstream non-plasma digermane gas and additives introduced 
via the nonplasma gas manifold 22 into the afterglow of the plasma discharge of the plasma 
gas tube 24 in the chamber (col. 11, lines 37-44). Either both the digermane gas and additives 
and the inert gases flow through the plasma gas tube to produce a remote plasma stream of the 
gases into the chamber, or the non-plasma digermane gas and additives are introduced into the 
afterglow of the inert gas plasma discharge in the chamber . In each case, there is no mixing of 
a nonplasma gas flow and a flow of reactive radicals to form a gas-radical mixture anterior to 
the chamber. 
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The "nonplasma gas manifold 22" is used to introduce nonplasma gases into the 
chamber (col. 11, lines 7-9). For a plasma process, "plasma activation can be achieved by 
injecting a remote plasma stream using the gases injected through plasma gas manifold 24" 
(col. 11, lines 29-32). As shown in Fig. 1, the nonplasma gas manifold 22 and the plasma gas 
manifold 24 have separate injectors into the chamber. 

3. Stevens et al. (United States Patent No. 5.302.803^ 
Stevens et al. discloses a microwave plasma apparatus using a predetermined 
proportion of relative power between a TEn mode and a TMoi mode to produce radial 
uniformity of the plasma. A microwave coupler transforms microwave energy from a ^ """" 
microwave source into approximately equal proportions of TEn and TMoi modes. The coupler 
includes a first arm for generating the TEj i mode and a second arm for generating the TM 0 i 
mode which are then combined in a cylindrical waveguide section having a sufficient inner 
diameter to support propagation of both modes. 

DC.T ARGUMENTS: 

Becau^fe all the claims do not stand or fall together, Applicants will present 

arguments for each claim group. 

Claim Group 1 

Claims 1-3 stand rejected under 35 U.S.C. § 102(b) as being anticipated by 
Kawamura and under 35 U.S.C. § 102(b) as being anticipated by Moslehi. The Examiner 
alleg es that the_mhrin g point of the plasma and nonplasma gases in each of Kawamura and 




Moslehi ^anterior/o the wafer processing chamber. 

Claim 1, from which claims 2 and 3 depend, recites a method of removing 
residue from a substrate processing chamber. The method includes mixing a flow of reactive 
radicals and a nonplasma diluent gas flow anterior to the chamber to form a gas-radical 
mixture, and flowing the gas-radical mixture into the chamber. 

Applicants respectfullj^seryhat claims 1-3 are novel and patentable over 
Kawamura and Moslehi because, for instance, t hey do not disclose or sugg es t mixing a flow o f 
reactive radic als an d a nonplasm a ^diluent g as flow anterior t oj^c hamber to fonrra gas-radica l 
mi xture, andj lo wing the gas-radi cahpixture into the chamber in a method of rem oyingxesidue 
fro m a substrate prQ£ essing-chamber,-as.recitejl in claim 1 from which claims 2 and 3 depend. 



Claim Group 2 

Claim 4 stands rejected on the same grounds as claim 1 from which claim 4 
depends. Applicants belie v eftat claim 4 is allowable^fo ^ 1 is 

(T allowable. Further, claim 4 recites that the nonplasma diluent gas flow comprises an inert gas. 
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In Kawamura, the NF 3 /H 2 is activated by plasma to produce activated F*, H\ 
and N* species which are flowed into the chamber. The flow of the plas ma activated speci es is 
s toppedby closing valves^ 3 ^and 38 , and then the valve 50 for the Ar gas is opened to feed the 
Ar gas into the chamber. There is no mixing of a flow of reactive radicals and a nonplasma 
diluent gas flow anterior of the chamber to form a gas-radical mixture. \ 

In Moslehi, either both the digermane gas and additives and the inert gases flow 
through the plasma gas tube to produce a remote plasma stream of the gases into the chamber, 
or the non-plasma digermane gas and additives are introduced into the afterglow of the inert 
gas plasma discharge in the chamber . In each case, there is no mixin g of a nonplasma diluent 
gas flow and a flow of reactive radicals to form a gas-radical mixture anterior to the chamber. 



In Kawamura, the Ar gas is not mixed with the plasma-activated species anterior of the 
V chamber to form a gas-radical mixture. In Moslehi, the inert gases are plasma-activated with 
the digermane gas and additives and flowed into the chamber in one case, and are plasma- 
activated and flowed into the chamber separately from the nonplasma digermane gas and 
additives in the other case. There is no mixing of a n onplasma inert gas with reactive radicals 
to form a g ^-rachcaLmixture^i^or^f the chamber. 
Claim Group 3 

Claim 5 stands rejected under 35 U.S.C. § 102(b) as being anticipated by 
Moslehi. Ap plicants believe th aLdajm^S-is.allowable Jor4he e same^easons ,thaLclaim_Lis_ 
allowable. Further, claim 5 recites that the nonplasma dilugnt^asJlo w comprises a reduction 
gas. In Moslehi, H 2 is plasma-activated with the remaining gases and flowed into the chamber 
in one case, and is introduced into the chamber separately from the plasma-activat ed in ert 
gases^ There is no mixing of a nonplasma reduction gas with reactive radicals to form a gas- 
radical mixture anterior of the chamber. 
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Claim Group 4 

Claim 7 stands rejected under 35 U.S.C. § 102(b) as being anticipated by 
Moslehi. Applicants believe that claim 7 is allowable for the same reasons that claim 1 is 
allowable. Further, claim 7 recites that the rate of the nonglasma diluent gas flow and the rate 



of the flow of plasmazactivated^eactive-radiGals-have^j^tio of at least 2:1. The Examiner 



alleges that Moslehi at column 10, line 53-59 discloses this limitation. Applicants note, 
however, that the cited section in Moslehi describes the use of a digermane gas with halogen- 
containing gas additives "through nonplasma gas manifold 22 (without any direct plasma 
discharge activation)" (col. 10, lines 55-51). Therefore, not only does Moslehi fail to disclose 
mixing a flow of reactive radicals and a nonplasma diluent gas flow anterior to the chamber to 
form a gas-radical mixture, butjUio es not teach or ^ggegtther^ted^iow rate between the 
nonplasma diluent gas flow and the flow of plasma-activated reactive radicals. 
Claim Group 5 

Claims 8, 12, and 13 stand rejected under35^ : S : CJ J[02(b) a s being 
anticipated by Kawamura and under 35 U.S.C. § 102(b) as being anticipated by Moslehi. The 
Examiner alleges that the mixingjp ointof the plasma and nonplasma gases in each of 
Kawamura and Moslehi is anterior to the wafer processing chamber. 

Claim 8, from which claims 12 and 13 depend, recites a substrate processing 
apparatus which includes a process chamber, means for mixing a flow of reactive radicals and 
a nonplasma diluent gas flow downstream of the means for forming a plasma and anterior to 
the chamber to form a gas-radical mixture, and means for flowing the gas-radical mixture into 
the chamber. 

Applicants respectfully assert that claims 8, 12, and 13 are novel and patentable 



over Kawamura and Moslehi because, for instance, they do not disclose or suggest means for 
mixing a flow of reactive radicals and a nonplasma diluent gasflmy^anterior to a chamber to 
fornra~ga^^ and means for flowing the gas-radical mixture into the chamber, as 

V^ecite^iiTcraam S'from which claims 12 and 13 depend. 

In Kawamura, a pipe 32 is used to introduce "activated species, under a plasma 
excitation condition, into the chamber 10" (col. 3, lines 51-53), and a separate pipe 34 is used 
to introduce "Ar in a plasma phase or Ar ions in a plasma into the chamber 10" (col. 3, lines 
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59-60). There is no means for mixin g a flo w of reac tive radicals and jr nonplasm a diluent gas 
flow pntOTO^of the chamber to form a gas-radical mixture. 

In Moslehi, the "nonplasma/as manifold 22" is used to introduce nonplasma 
gases into the chamber (col. 11, lines 1-9A. For a plasma process, "plasma activation can be 
achieved by injecting a remote plasmayStream using the gases injected through plasma gas 
manifold 24" (col. 1 1, lines 29-32). As shown in Fig. 1, the nonplasma gas manifold 22 and 
the plasma gas manifold 24 have separate injectors into the chamber. Thus, there is no means 
for mixing a nonplasma diluent gas flow and a flow of reactive radicals to form a gas-radical 
mixture anterior to the chamber. 

Claim Group 6 

Claims 9, 14, and 15 stand rejected on the same grounds as claim 8 from which 
claims 9, 14, and 15 depend. Applicants believe that claims 9, 14, and 15 are allowable for the 
same reasons that claim 8 is allowable. Further, claim 9 from which claims 14 and 15 depend 
recites that the nonplasma diluent gas flow comprises a nonplasma inert gas. In Kawamura, 
the Ar gas is not mixed wi th the plasma-activated species anterior of the chamber to form a 
gas-radical mixture. In Moslehi, the inert gases are plasma-activated with the digermane gas 
and additives and flowed into the chamber in one case, and are plasma-activated and flowed 
into the chamber separately from the nonplasma digermane gas and additives in the other case. 
There is no mixing of a nonplasma inert gas with reactive radicals to form a gas-radical 
mixture anterior of the chamber. 

Claim Group 7 

Claim 10 stands rejected under 35 U.S.C. § 102(b) as being anticipated by 
Moslehi. Applicants believe that claim 10 is allowable for the same reasons that claim 8 i's 
allowable. Further, claim 10 recites that the rate of the nonplasma diluent g^bw^djthe rate 
of the flow of plasm a-activ ated reactiy_e ,radicals hav^ajr^tic^of at least 2:1. The Examiner 
alleges that Moslehi at column 10, line 53-59 discloses this limitation. Applicants note, 
however, that the cited section in Moslehi describes the use of a digermane gas with halogen- 
containing gas additives "through nonplasma gas manifold 22 (without any direct plasma 
discharge activation)" (col. 10, lines 55-51). Therefore, not only does Moslehi fail to disc lose 
mixing a flow of reactive radicals and a non|)lasma diluent gas flow anterior to the chamber to 
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form a gas-radical mixture, but it does not teach or suggest the recited flow rate between the 
nonplasma diluentgas^flow^andjij^ reactive radicals. 

Claim Group 8 

Claim 1 1 stands rejected under 35 U.S.C. § 102(b) on the same grounds as 
claim 8 from which claim 1 1 depends. Applicants believe that claim 1 1 is allowable for the 
same reasons that claim 8 is allowable. Further, claim 1 1 recites that the nonplashia dilue nt 
gas flow co mprises a reduction ga s. Ka wamura use s plasma-activated H* species, not a 
nonplasma reducti on gas. In Moslehi, H2 is plasma-activated with the remaining gases and 
flowed into the chamber in one case, and H2 is introduced into the chamber via a nonplasma 



mani fold separatel y from the plasma- activated inert gas es in the other case. There is no mixing 
of a nonplasmareduction-gas with reactive radicals to form a gas-radical mixture anterior of 
the chamber. 

Claim Group 9 

Claims 16-20 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Kawamura or Moslehi in view of Stevens et al. The Examiner alleges that Kawamura or 
Moslehi discloses everything in claims 16-20 except for the microwave arrestors and apertures, 
and alleges that Stevens et al. discloses a microwave applicator using both a n input aperture 
and output aperture with microwave arrestors at column 9, lines 24-32. 

Claim 16, from which claims 17-20 depend, recites a substrate processing 
apparatus which includes a plasma applicator defining an internal volume which has an input 
aperture and an output aperture equipped with microwave arrestors, and a pump system which 



directs a nonplasma diluent gas flow and a flow of reactive radicals for mixing when traveling 
between the inlets and the outlet of a mixing manifold to form a gas-radical mixture egressing 
from the outlet of the mixing manifold and traversing through an intake port of a process 
chamber. 

Applicants respectfully assert that claims 16-20 are patentable over the cited 
references because, for instance, they fail to disclose or suggest a mixing manifold and a pump 
systemjo^ ga s flow and a flo w^of fe^JSactiye r^j^s to fli^mixmg J 

manifold to combine the diluent gas flow and the flow of the reactive radicals to form a gas- 



)ump J 



J 
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radical mixture egressing from the outlet of the mixing manifold and traversing through the 
intake port of the chamber, as recited in claim 16 from which claims 17-20 depend. 

As discussed above, Kawamura does not teach a mixing manifold for mixing a 



nonplasma diluent gas flow and a flow of reactive radicals, but discloses separately flowing.. J? 
activated species of NF3/H2 first and then an Ar gas into the chamb erjfa Kawamura, the pipe 
32 is used to introduce "activated species, under a plasma excitation condition, into the 
chamber 10" (col. 3, lines 51-53), and the pipe 34 is used to introduce "Ar in a plasma phase Jr 
Ar ions in a plasma into the chamber 10" (col. 3, lines 59-60). In Moslehi, the "nonplasma ga 
manifold 22" is used to introduce nonplasma gases into the chamber (col. 11, lines 7-9), and[ 
"plasma activation can be achieved by injecting a remote plasma stream using the gases^ 
injected through plasma gas manifold 24" (col. 11, lines 29-32). shown in Fig. l?the 
nonplasma gas manifold 22 and the plasma gas manifold 24 have separate injectors into the 
chamber. Thus, there is no mixing manifold and a pump system to combine the diluent gas 
flow and the flow of the reactive radicals to form a gas-radical mixture egressing from the 
outlet of the mixing manifold and traversing through the intake port of the chamber. 
Applicants further note that Stevens et al does not tea ch the microwave applicator and 
apertur es at column 9, lines 24-32 as alleged by the Examiner. 
Claim Group 10 

Claim 21 stands rejected under 35 U.S.C. § 102(b) as being anticipated by 
Kawamura and under 35 U.S.C. § 102(b) as being anticipated by Moslehi. The Examiner 
alleges that the mixing point of the plasma and nonplasma gases in each of Kawamura and 
Mosle hi is anterior to the wafer-p rcaessing^chamber-r- 

Claim 21 recites a method of removing residue from a substrate processing 
chamber. The method includes mixing a flow of reactive radicals and a nonplasma gas flow 
anterior to the chamber to form a gas-radical mixture, and flowing the gas-radical mixture into 
the chamber. 

Applicants respectfully assert that claim 21 is novel and patentable over 
/ Kawamura and Moslehi because, for instance, they do not disclose or suggest mixing a flow of 
reactive radicals and a nonplasma gas flow anterior t oa chamber to form a gas-radical mixture, 
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and flowing the gas-radical mixture into the chamber in a method of removing residue from a 
substrate processing chamber. 

As discussed above, Kawamura discloses flowing plasma-activated F,H, and 
N* species into the chamber, stopping the flow, and then feeding Ar gas into the chamber. 
TliereisjlQ^x^^f a flow of reactive radicals and a nonplasma gas flow anterior of the 
chamber to form a gas-radical mixture. In Moslehi, either both the digermane gas and 
additives and the inert gases flow through the plasma gas tube to produce a remote plasma 
stream of the gases into the chamber, or the non-plasma digermane gas and additives are 
introduced into the afterglow of the inert gas plasma discharge in the chamber. In each case, 
there is no mixing of a nonplasma gas flow and a flow of reactive radicals to form a gas-radical 
mixture anterior to the chamber. Therefore, claim 21 is novel and patentable over Kawamura 
and Moslehi. 

X. CONCLUSION: 

In view of the foregoing arguments distinguishing claims 1-21 over the art of 

record, Applicants respectfully submit that the claims are in condition for allowance, and 

respectfully request that the rejection of these claims be reversed. 

Respectfully submitted, 

Chun-Pok Leung 
Reg. No. 41,405 

TOWNSEND and TOWNSEND and CREW LLP 
Tel: (415) 576-0200 
Fax: (415) 576-0300 
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